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$\Omega(\subset R^{3})$ $\partial\Omega$ $C^{m}$
$Q_{T}=\Omega\cross(0, T)$ Navier-Stokes
(N-S) $\{\begin{array}{l}\frac{\partial u}{\partial t}+u\cdot\nabla u=-\nabla p+\Delta udivu=0inQ_{T}u=0on\partial\Omega x(0,T)u|_{t=0}=a\end{array}$
in $Q_{T}$ ,
$u=(u_{1}(x, t),$ $u_{2}(x, t),$ $u_{3}(x, t))$ , $p=p(x, t)$
$a=(a_{1}(x, t),$ $a_{2}(x, t),$ $a_{3}(x, t))$
$L_{\sigma}^{2}(\Omega)$ (N-S) $tarrow\infty$
$\Omega=R^{3}$ Kato [8], Wiegner [15] , , Ukai
[14], Iwashita [6] , , $L_{\sigma}^{p}$
Stokes $A=-P\Delta$ $e^{-tA}$ $L^{p}-L^{q}$
(Giga-Sohr [4] )
$P$ $L^{2}(\Omega)$ $L_{\sigma}^{2}(\Omega)$ , $A\equiv-P\Delta,$ ( $D(A)=\{u\in H^{2}(\Omega)$ ;




$E\ovalbox{\tt\small REJECT} 1$ . $a\in D(A^{1/4})$ $\lambda_{*}>0$ , $||A^{1/4}a||_{2}\leq\lambda_{*}$
a $(0, \infty)$ (N-S) $u$ ,







(Heywood [5], Maremonti [10] )
1 $tarrow\infty$










$\ovalbox{\tt\small REJECT} g4\cdot 5/6\leq p\leq 2$ $\mu=\frac{3}{2}(\frac{1}{p}-\frac{1}{2})$ f $L_{\sigma}^{2}\cap L^{p}\subset R(A^{\mu})$




4. $a\in D(A^{1/4})\cap L_{f}^{p}(5/6\leq p\leq 2)$ $P$ $\lambda$
, $||A^{1/4}a||_{2}\leq\lambda(\leq\lambda_{*})$ 1 $u$
$||u(t)||_{f}=\{O(t_{-(3/2)(1/p-1/r)}^{-(3/2)(1/p-1/r)}o(t)^{)},$ $6/5\leq p\leq 3/23/2<p\leq 2$
,
for $2\leq r\leq 6$ ,
$||\nabla u(t)||_{2}=\{\begin{array}{l}O(t^{1/4-3/2p}),3/2<p\leq 2o(t^{1/4-3/2p}),6/5\leq p\leq 3/2\end{array}$
$||\dot{u}(t)||_{f}=\{\begin{array}{l}O(t^{-3/2(1/p-l/r-1)})o(t^{-3/2(1/p-1/r-1)})\end{array}$ $3/2<p\leq 26/5\leq p\leq 3/2$
,
for $2\leq r\leq 6$ ,
$||\nabla\dot{u}(t)||_{2}=\{\begin{array}{l}O(t^{-3/4-3/2p})o(t^{-3/4-3/2p})\end{array}$ $3/2<p\leq 26/5\leq p\leq 3/2$
.
Borchers-Miyakawa [1] , decay $p=6/5\sim 3/2$ ,
$r=2$ Maremonti [10] decay
decay Large order $O(\cdot)$ Heywood [5]
$||D^{2}u(t)||_{2}$ decay
\S 2. .
5. $0<\alpha<1/2$ $D(A^{\alpha})\subset L^{f}(1/r=1/2-2n/3))$ ,
$||u||_{f}\leq C||A^{\alpha}u||_{2}$ , $u\in D(A^{\alpha})$ .




5 6 Fujita-Kato [2] Masuda [11]
,(-\Delta +\epsilon )-6
$(- \Delta+\epsilon)^{-\delta}f=\int_{\Omega}G_{\alpha}(x, y, \epsilon)f(y)dy$
97
$0\leq G_{\alpha}(x, y, \epsilon)\leq C_{\alpha}|x-y|^{2\alpha-3}$ $(0<\alpha<1)$
$R^{3}$ resolvent $(-\Delta+\lambda)^{-1}$ ,
Heintz-Kato (Tanabe [131 )
6 $(\cdot, \cdot)$
$F_{\delta}(u, v)=w- \lim_{earrow 0}(A+\epsilon)^{-1}P(u\cdot\nabla v)$ , $u,$ $v,$ $\in D(A^{3/4})$
$F_{\delta}$ density $D(A^{1/2})$ 6
1.
$1/4\leq\delta\leq 1/2$
(1) $||F_{\delta}(u, v)||_{2}\leq M_{\delta}||A^{3/4-\delta}u||_{2}||A^{1/2}v||_{2}$
(2) $A^{\delta}F_{\delta}(u, v)=P(u\cdot\nabla v)$ , for $u,$ $v,$ $\in D(A^{3/4})$













(3.3) $K_{1/2,j} \leq k\equiv\frac{1-\sqrt{1-4MK_{1/40}B(1/4,1/2)}}{2M_{1/4}B(1/4,1/2)}$
$< \frac{1}{2M_{1/4}B(1/4,1/2)}$ $j=0,1,$ $\cdots$




$\dot{u}_{i+1}(t)=\dot{u}_{0}(t)+A^{1/4}e^{-tA}F_{1/4}(u_{j}, u_{j})(t)+\int_{0}^{t}A^{1/4}(e^{-sA}-e^{-tA})\frac{\partial}{\partial s}F_{1/4}(u_{j}, u_{j})($ $-s)ds$
$A^{\alpha}(0<\alpha\leq 3/4)$
2 2 $0<\mu<1/4,1/4\leq\mu\leq 1/2$ $\mu=1/2$ 3
$0<\mu<1/4$
$a\in R(A^{\mu})$ ,0 $<\alpha<3/4$










$A^{\alpha}u_{i+1}=A^{\alpha+\mu}e^{-tA}b- \int_{0}^{t}A^{\alpha+1/4}e^{-(t-s)A}F_{1/2}(u_{j}, u_{j})ds$ $j=0,1,2,$ $\cdots$

















$0$ $A$ $||e^{-tA}\psi||_{2}arrow 0(tarrow 0)$
(3.5)
$\lim_{tarrow}\sup_{\infty}||v(t’)||_{2}^{2}\leq M_{\mu}\sup_{t>0}||v(t)||_{2}^{2}\int^{\infty}(||A^{3/4-\mu}u(\tau)||_{2}^{2}+||A^{1/2}u(\tau)||_{2}^{2})d\tau$
$arrow 0$ as $sarrow 0$
$||v($ $)||_{2}arrow 0$
$0<\alpha<3/4$
(36) $A^{\alpha}u=A^{\alpha+\mu}e^{-(t-s)A}v(s)- \int^{t}A^{\alpha+1/4}e^{-(t-\tau)A}F_{1/4}(u(\tau), u(\tau))d\tau$





, $s=$ /2 $\sup||v(t/2)||_{2}<\infty$
$||A^{\alpha}u(t)||_{2}\leq Ct^{-\alpha-\mu}$
(3.6) (3.5) $||v($ $/2)||_{2}arrow 0$ $arrow 0$
(3.7)




$L_{\alpha,j}$ $||A^{\alpha}u||_{2}\leq Ct^{-\alpha-\mu}$ $a\in D(A^{1/4})\cap$
$R(A^{1/2-\epsilon})$ $||A^{1/4}u||2\leq C\text{ ^{}-3/4-e}$ $||A^{1/4}u(t)||_{2}=$
$O(1)tarrow 0$
$\int_{0}^{\infty}||A^{1/4}u(s)||_{2}^{2}ds<\infty$
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